Long-lasting behavioral sensitization to psychostimulants following p-chloroamphetamine-induced neurotoxicity in mice.
Amphetamine analogs such as p-chloroamphetamine (PCA) cause serotonergic and dopaminergic neurotoxicity. The behavioral consequences and the responsiveness to psychostimulants following the neurotoxic insult are unclear. The present study was undertaken to investigate the outcome of neurotoxic and non-neurotoxic PCA pre-treatments on the sensitivity of Swiss Webster mice to the psychomotor stimulating effects of PCA, 3,4-methylenedioxymethamphetamine (MDMA) and cocaine. PCA (15 mg/kg x 2; i.p.) caused 37-70% depletion of dopaminergic and serotonergic markers in mouse brain. Saline and PCA (15 mg/kg x 2) mice were challenged on days 5, 12, 40 and 74 with one of the following drugs: PCA (5 mg/kg), MDMA (10 mg/kg) and cocaine (20 mg/kg). The PCA pre-exposed mice showed marked locomotor sensitization from days 5-74 to all three drugs tested. The time course of the sensitized response coincided with the time course of the neurotoxic insult as determined by reduced densities of striatal dopamine transporter and frontal cortex serotonin transporter binding sites. A single injection of PCA (5 mg/kg) caused neither neurotoxicity nor sensitization to the locomotor stimulating effects of PCA, MDMA and cocaine. Repeated administration of a low non-neurotoxic dose of PCA (5 mg/kg/day; 6 days) caused a transient locomotor sensitization to PCA that dissipated after one month. Results of the present study suggest that PCA-induced serotonergic and dopaminergic neurotoxicity coincides with long-lasting locomotor sensitization to psychostimulants. These findings may be relevant to the psychopathology of amphetamines-induced neurotoxicity.